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I. Executive Summary

This report represents a synthesis of three sets of information, developed by the U.S.
Environmental Protection Agency (U.S. EPA), that describe the air environment of Southeast
Chicago. These data sets include the results of a year long measurement study, the air emissions
from the Toxic Release Inventory, and estimates of air toxics from a national effort to assess the
health risks of toxics pollutants. :

The first of the three data sets represents ambient measurements of air, in’'Southeast
Chicago. These data were collected for an Agency for To '
(ATSDR) health assessment of the local communities wi
goals of the health assessment was to identify studies o
prevent adverse human health effects. In accordance wi
U.S. EPA conduct an ambient air monitoring study for
in support of the health assessment. In response to this re e U.S. EPA camed out a
monitoring project from May 1994 through April 1995. I A
submitted the ambient air data to ATSDR for the health assess e results of the
measurement program are reported here.

The second data set is the Toxic Release Inventory ¢ Emergency Planning

f the goals of this program

than 10,00 chemical or category, and engage in manufacturmg
operations spe trial Classification Codes (SIC) 20 through 39. The TRI
emissions to th : i i in thi

report.

is a national effort to develo;rmltlal estimates of 1990 air toxics concentrations for every area, at
the ¢ensus tract level, in the continental United States. The purpose of the study is to

terize the scopeand nature of air toxics concentrations across the country and help EPA
ﬁfforts on air toxics that represent the highest potential health risks. This effort has been
er-reviewed publications, “Public Health Implications of 1990 Air Toxics

) s-across the United States™ and “Application of Health Information to Hazardous
Air Polhutants Modeled in EPA’s Cumulative Exposure Project”.’ Estimated concentrations of
hazardous air pollutants for the Southeast Chicago census tracts where the air sampling stations
were located are included in this analysis.




The availability of detailed measurements of toxic pollutants in the ambient air of Southeast
Chicago collected for the ATSDR study makes possible a systematic evaluation of the TRI
emission data as well as the CEP hazardous air pollution estimates for this community. The
overall objectives of this report are to summarize the results of the ambient air monitoring study
for toxic pollutants in Southeast Chicago, and to compare the information contained in the
ambient air concentrations to the emissions oriented TRI data base and the national estimates of
hazardous air pollutants.

The Southeast Chicago measurement study contains short-term (24-hour) jnfor;netlon on the
dlStI‘lbuthl’l of air concentrat1ons at the momtormg snes in the study area. The TRI data base

concentrations of the toxic compounds. In this analy51
emissions caused by the changing wind direction will
in measured concentrations. Significant correlations betwe
concentration will validate and support the usefulness of the'T

emical specific emissions and
'ssmns oriented data base.

In contrast to the TRI data, the national estimates of hazardous air'pol utants are designed to
provide estimates of annual average concentrauons i Wultmg from emissions from point, area
and mobile sources of toxic materials. A comparison erage observed concentrations
with these annual estimates will test the completeness of the. CEP: emlssmn inventory for
hazardous air pollutants and the validity of the dispersion model used to transform emissions to
ambient concentrations. Because these three data sets are based on fundamentally different
methodologies these comparisons will represent a validation of the emissions oriented TRI and
CEP national air toxics data bases.  This is of special interest to public agencies and community
groups which may rely on TRL data or national estimates of hazardous air pollutants to advocate
it of new: env;ronmental policy.

ago was defined as the Southeast comer of the city of Chicago
he north/south borders were 87th Street and Sibley

st borders were Western Avenue and the Indiana State line,

as 169 square kilometers (65 square miles) with a population of

Boulevard and: th ast/y
respectively. The tota
about 393 000 (See Figu

The amblent air monitoring network for the Southeast Chicago project consisted of three sites
within the study area and one site south of the study area in Calumet City. Three different types
plers were used to collected volatile organic compounds, semi-volatile organic compounds
amplers used 24 hour collection times and sampled from midnight to midnight
welve (12) day schedule. The particle samples for metals were collected as TSP
with standard high volume samplers (Hi-Vol) using quartz fiber filters. The Semi-Volatile
Polycyclic Aromatic Hydrocarbons (PAH) were collected on quartz filters and sorbent traps that
included polyurethane foam for the first 6 months of the study, and a combination of
polyurethane foam and XAD resin for the second six months of the study. Volatile Organic
Compounds (VOC) were collected in passivated stainless steel canister samplers. Hi-Vol
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samples were analyzed for 20 metals using either Atomic Absorption spectroscopy (AA) or
Inductively Coupled Argon Plasma spectroscopy (ICAP). Semi-volatile organic samples were
analyzed for the concentration of 18 specific PAHs using Gas Chromatography with Mass
Spectroscopy detection (GCMS). Volatile organic samples were analyzed for the concentration
of 37 specific organics using Gas Chromatography with Mass Spectroscopy detection (GCMS).
Samples were collected by the U.S. EPA and sent to contract laboratories for analysis.

Observed concentrations of VOC, PAH and metals are summarized in this report. In general,
these observations are consistent with previous observations in the southeast Chic region.
Very few difference were found between mean concentrations at the cor monitors and

i bromomethane

(aluminum, calcium, iron, and magnesium) were amon
concentrations at both the community and Calumet Cit
selenium and zinc were statistically significantly highe
the Calumet monitor. In contrast to metals and VOCs, m
volatile compounds (anthracene, benzo(a)anthracene, ben:
fluoranthene, phenanthrene and pyrene) were all significantly h
to the Calumet location.

The wind direction-TRI evaluation found a number o ant relationships. Emissions from
paint sources, refineries. car body finishing. the wate nt (WRP) and steel
processes were strongly correlated with measured concentrations for a number of the VOCs
quantified. Emissions from paint, printing, car body ﬁmshmg, coke ovens, and steel processes
were also significantly correlated with observed concentrations for most elements evaluated.
This is consistent with the steel fa(nhtles in the region. Whlch have coke furnaces and smelting
operations known to emit vanous metals mcludmg zinc and lead [t is also interesting to note

f zinc Were strongly correlated with zinc concentrations. Significant
soy found between emlssmns from steel maklng processes, coke ovens, auto

PAH.

The comparison between modeled concentrations and measured concentrations showed
remarkable agreement. In general, the observed mean concentration falls within the CEP
pred;cted range for most compounds. Only four compounds (1,1.,2,2-tetrachloroethane, 1,2,4-
tnchlorobenzene chloromethylbenzene and hexachloro-1,3-butadiene) were orders of magnitude
unde predlcted by the CEP model. For the semivolatile compounds, excellent agreement is

measured and modeled naphthalene, and measured total PAH and modeled total
ic Matter (POM is the CEP designation for PAH compounds) concentrations at
the Calumet and community sites, respectively.

The major conclusions of this report are:

(US]



. Ambient measurements in Southeast Chicago for toxic metals, VOCs and PAH are
consistent with previous observations in the region.

. In general, concentrations in the southeast Chicago area are uniform with few significant
differences between community and Calumet monitored values.

. The ambient air toxics measurements in Southeast Chicago summarized in this document
have been successfully used to validate the accuracy of the national TRI and CEP data
sets in the study area. Specifically: 5

. Daily variation in the observed concentratio
consistent with the TRI emissions inventor
direction.

t with CEP pre&rcte méan
narisons, 20 out of 24 VOCs and
he prediction interval of the

. Measured concentrations are remarkably:
concentrations. Specifically, for all possib
9 out of 9 metals had measured concentratw
CEP’s model.

The appendices contain all of the information use ort Appendlx A shows the
distributions of concentrations measured at“{he S.E. Chi nunity monitors, and the
Calumet City monitor. Appendix B contains tables of the complete, fully-qualified air
monitoring results. Appendix C is the complete TRI mvent@ry for S.E. Chicago that was used in
the analysis. Appendix D contains the introduction from the project’s QAPP (the complete
QAPP is too long to be included here). Appendix E lists the Cumulative Exposure Project

Health-Risk Benchmarks »and is mcluded f0 informational purposes only.
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II. Introduction and Background

The Southeast Chicago region has had a variety of studies conducted to determine the health
risks to humans living the area. In 1989, the USEPA Region 5 published a comprehensive risk
assessment entitled “Estimation and Evaluation of Cancer Risks Attributed to Air Pollution in

Southeast Chicago.™ This study looked at a wide range of source types emitting a broad range
of air pollutants. The source categories that contributed significantly to estimated ¢ancer risks

Following the completion of the risk study, the citizen
Toxic Substances and Disease Registry to conduct a ¢
pollutants in the area.5 One component of this evaluatio

volatile organic compounds, polycyclic aromatic hydrdcarbon
targeted area. The focus of this report is to give a
Southeast Chicago area and to evaluate the consi
TRI emission data and the USEPA’s CEP modeled

hazardous air pollutant
concentrations. o

II1.  Methodology

periods from ng 12 ril 26, 1995 at approximately 12 day intervals. The four sites
were selected to provide r-populated areas near point sources identified as possibly
1nﬂuencmg the local air quality. Three community and one upwind site were selected to

ine the quality of the air entering the study area as well as assess the contribution of the
point sources.

ity stations were Bright School (which is located in the immediate vicinity of the
;ompany's coke plant where the 1989 USEPA Southeast Chicago risk assessment
1dent1ﬁed the highest risks), Carver High School, and Washington High School (which is
immediately east of the LTV Steel coke plant). In addition to the steel companies, a series of
chemical plants, oil refineries, landfills, and other industries are located in the proximity of the
three community sampling locations. The upwind monitoring site was located in Calumet City,
Illinois. An existing meteorological monitoring station at the Washington Elementary School



(across the street from the Washington High-School) was used to record wind direction and wind
speed. For days when meteorological data were missing or not measured at the Washington
School station, wind direction and speed were obtained from a meteorological station located in
Hammond, Indiana which is located approximately ten miles east of the study area.

Table 1 lists the monitoring locations and the sampling equipment which was maintained at each
site. Included in the table are the census tracts in which the monitors were located. The high-
volume samplers were used to collect Total Suspended Particulate matter (TSP) erimetals

polyurethane-XAD trap to collect PAH during the second halfof the m
Volatile organics were collected in passivated stainless steel canisters (V

Sample Location

Washington High School (community)
3535 East 1 14th Street

Chicago, Illinois

Census tract 520600

Samplers*®
Samplers*®

2 Volatile Samplers (VOCCS)®

Orville T. Bright Elementary (community)
10740 South Calhoun

Chicago, Illinois

Census tract 510500

ligh Volume Sampler
2 Seml volatile Samplers*®
1 VOCCS Sampler

Carver High School (communlty)

1 TSP High Volume Sampler

2 Semi-volatile PuF Samplers*®
1 VOCCS Sampler

Paxton Ave & State
Calumet Clty, [lino1
Ceusus tracts 825801

1 TSPHigh Volume Sampler
2 Semi-volatile PuF Sampler®
1 VOCCS Sampler

Wﬁshington Elementafy (community)
¢ 1 East 114th Street
ago, [llinol

600

1 Wind Speed/Wind Direction Monitor
(operated by the Cook Co. Department of
Environmental Control)

2 Collocated samplers



B. Target Compounds

To control analytical costs and provide a focus for the sample analysis, the compounds selected
for analysis in this project were taken from those specifically identified in the 1989 study as
potentially causing significant health risks. Table 2 lists the principal organic compounds and
elements that were targeted for analysis during the study.

i

Table 2: Compounds and Elements Analyzed for During the Southeast Chi ago Study

Volatile Organic Compounds

Semi-volatile Organic @empou

m-Dichlorobenzene Acenaphthene
m,p-Xylene Acenaphthylene
o-Dichlorobenzene Anthracene Arse

o-Xylene

Benzo (a) anthracent -

p-Dicholorobenzene

Titaniu

Benzo (a) pyrene

Cadmium

Acetylene Benzo (b+j+k) fluoranther Calcium
Benzene Benzo (e) pyrene +Chromium
Bromomethane Benzo (ghi)t Cobalt
Chlorobenzene i Copper
Chloroethane [ron
Chloroform Lead
Chloromethane . Magnesium
Chloromethylbenzene Nickel
achloride Potassium
cd] pyrene Selenium
Naphthalene Sodium
enathracene Tin
rene Vanadium
Zinc

oromethane

Trichlorotrifluoroethane

1,1-Dichloroethane

1,1,1-Trichloroethane

1,2-Dichloroethane




Table 2: Compounds and Elements Analyzed for During the Southeast Chicago Study

Volatile Organic Compounds | Semi-volatile Organic Compounds | Metals

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,3 Butadiene

1,3,5-Trimethylbenzene

C. Ambient Sampling and Analysis Techniques

Metals: Samples were collected using Anderson Model GMWL 20000
samplers equipped with a heavy duty turbine blower w fixed opﬁce flow
Samples were collected over at 24 hour period from 12 A:M. to 12'A.M. at a flo to
1.5 m*/min. Flows were set using a 90 volt transformer speed of the motor. Initial
and final flow measurements were taken during each sampl g a calibrated flow meter.
Continuous flow measurements were also recorded on a Di ow recorder using a
pressure transducer. The sampling time was controlled by a seve regular timer while an
elapsed time meter was used to record the actual & : ‘

Samples were collected as total suspended pamculat artz filter. A sample
saver was employed to cover the filter prior to and after the s: nlmg period. Field blanks were
collected at Washington High School by placing a clean prewelghed filter into the sampler and
not drawing any air through it. Collocated (duphcate) samples were collected at Washington
High School on a regular basis to establish sah:gplmg variability. Filters were analyzed by the
Radian Corporation by Inductively Couple a (ICP) Spectroscopy or Graphite Furnace
Atomic Absorption (GFAA) Spectroscopy

rganics: Semi volatile organic compounds were sampled using Andersen

hane Foam (PuF) Samplers. This sampler was equipped with a by-pass

an independent cooling fan which allows for long duration sampling

motor failure from overheating. A voltage transformer was used to set

the blower motor speed chieve the desired flow rate. Flow was measured through a
al1brated flow venturi us , 100" water Magnehelic gauge and was maintained at

approx1mately 0.25 m3/mm durmg the sampling period. A seven day timer was used to switch

the sampler on and off whlle an elapsed time meter measured how long the sampler ran.

Model GPSI |
blower motor arran
at low flow. rates wi

Th : ampler consisted of an aluminum housing which held a dual media filter. The upper media
ﬁber filter for the collection of particulate matter and the lower filter contained a
polyurethane’foam plug for the collection of gaseous semi volatile. This specific setup was used
for samples collected between May 12, 1994 and September 16, 1994. At this time, the method
was amended (on the suggestion of Desert Research Institute) because naphthalene, biphenyl,
acenaphthene, acenaphthylene and fluorene were not being retained on the PuF filter (see
Section 1.4 of USEPA Method TO-13: The Determination of Benzo(a)Pyrene [B(a)P] and Other
Polynuclear Aromatic Hydrocarbons (PAHs) in Ambient Air Using Gas Chromatographic (GC)
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and High Performance Liquid Chromatographic (HPLC) Analysis). Method TO-13 recommends
using XAD-2 sorbent in combination with PuF which has a higher collection efficiency for semi-
volatile compounds than the PuF filter alone. Therefore, beginning with the sample collected on
September 26, 1994 through the end of the study on April 26, 1995, the collection media was
changed from a single polyurethane foam plug to a cartridge containing XAD-2 resin positioned
between two PuF plugs. During the ninth round of sampling, a comparison was made between
the two methods and confirmed higher concentrations for naphthalene, biphenyl, acenaphthene,
fluorene, acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, and benzo(ghx)perylene when
using the PuF/XAD-2 combination over the solitary PuF plug A

Field blanks were collected at Washington High School.

\cted at all sites on
a regular basis in order to estimate sampling variability. '

Diaphragm pump at a flow of approximately 5.0
flow controller. A digital timer was programme

D. Analysis Methodology

re.qualified according to established quality assurance procedures outlined in the
urance Project Plan (Appendix D) prepared for the study. Data qualifiers represented
con tions less than the detectable limit, values which were less than five times the blank
concentration, and suspect values deemed so because filters, PuFs or canisters were analyzed
after the established holding time. For this report, all reported concentrations were used
regardless of qualifiers placed on individual observations. Concentrations for compounds that
were reported as “not found” (no value given) were assumed equal to zero. All other

11



concentrations were taken as reported. We believe that this is the best way to avoid the bias
associated with eliminating low, qualified concentrations. or assuming they equal a fixed value
between zero and the detection limit. A full listing of all qualified data is included in
Appendix B.

Polycyclic aromatic hydrocarbons and metals concentrations were blank corrected using the
study-period average mass detected on the field blank filters. Corrected concentrations which
were less than zero were treated as zero in the analysis. Volatile organic compound blank
canisters had significant contamination from the humidified water source used dunng the clean-
up procedure and were not used to correct the ambient VOC concentratlo S

Replicates were analyzed by calculating the mean, standz ¢
variation for each compound. The coefficient of variat
deviation divided by the mean (times 100 to express as

IVv. Results
A. Ambient Measurements

Tables 3 through 5 show summary statistics for eac Hutant measured at the community
and Calumet sites. The tables contain the location (C: dy area), number of detected
concentrations, mean, standard deviation. minimum, maximum and median concentrations.
Metals and PAH data were field blank corrected. VOC coneentrations were not blank corrected
due to apparent blank contamination. PAH data collected durmg, y the first six months of the study
that were adversely affected by not mcludmg XAD resm in the sampling train are not included in
the summary:tables. et

coefficient ation for the replicate samples (precision of the measurement)
cies measured. The volatile organic compounds had the highest coefficients of
jon) whil »the polycyclic aromatic compounds had the lowest CVs

cisi : s for the PAHs ranged from 0 to 87% with benzo(a)pyrene,
benzo(a)anfﬁiacene | pyrene, benzo(ghi)perylene, and indeno[123-cd]perylene having the
greatest variability. The 'iOrgamcs with high CVs were primarily those compounds which
were con51stently measured below the limit of detection.

Box plots showing the medlan the interquartile range, whiskers representing 1.5 times the
mterquamle range and dots representing those observations which are outside the range defined
‘were creat=d for all species analyzed during the study. The plots were made for
thy nity sites and the Calumet (background) site by compound to show the
distributional differences between sampling sites for individual species. Box plots for each
compound that was detected on a regular basis are included in Appendix A.

The distributions of PAH compounds did not have many observations outside the range
designated by the whiskers. This is in contrast to the metals and volatile organic compounds

12



suggesting greater variability for these two categories. Volatile organics and metals also had
more observations with concentrations below the detection limits than did the semivolatile
organicss. Appendix B includes complete tables of the individual, qualified, daily measured
concentrations.
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Table 6. Mean Coefficient of Variation of Replicate Analyses (%).

Monitoring Site

Indeno(123-cd)pyrene

Compound Washington Bright Calumet Carver
Acenaphthene 12 2 37 29
Acenaphthylene 4 32 20 13
Anthracene 8 3 29 48
Benzo(a)anthracene 14 13 10 17
Benzo(a)pyrene 17

Benzo(b+j+k)fluoranthene 15

Benzo(e)pyrene 7

Benzo(ghi)perylene 13

Biphenyl 4

Chrysene 17

Coronene 7

Dibenz(ah+ac)anthracene 43

Fluoranthene 9

Fluorene

Naphthalene
Phenanthrene 3
Pyrene 20

1,1,1-Trichloroethane

1,2,4-Trimethylbe

1,3-Butadiene:
1,3,5-Trimethylbenzene

8

7
Bromomethane 28
Carbon Tetrachloride 12
C 0
Chlo , 0
Chloroform 35
Chloromethane 37
Chloromethylbenzene 74
Dichlorodifluoromethane 37
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Table 6. Mean Coefficient of Variation of Replicate Analyses (%).

Monitoring Site

Compound Washington Bright Calumet Carver
Ethylbenzene 6
Hexachloro-1,3-butadiene 75
m-Dichlorobenzene 120
Methylene Chloride 32
m,p-Xylene 5
N-Octane 23
o-Dichlorobenzene 85
o-Xylene 14
p-Dichlorobenzene 94
Propylene 46
Styrene 28
Tetrachloroethylene 12
Toluene 15
Trichloroethylene 18
Trichlorofluoromethane 7
Trichlorotrifluoroethane 5.
Aluminum 5
Antimony 7
Arsenic 4
Cadmium 0
Chromium w12
Cobalt -0
Copper 18
Iron 5
Lea 5
Magnesium 43
49
5
49
le 10
Sodium 5
Tin 0
Titanium 0
Vanadium 13




Table 6. Mean Coefficient of Variation of Replicate Analyses (%).

Compound

Monitoring Site

Washington

Bright Calumet

Carver

Zinc

4




B. TRI Data

TRI emission data were taken from 1995 air emission reports for manufacturing operations
(Standard Industrial Classification Codes (SIC) 20 through 39) and petroleum bulk stations and
terminals.® The TRI source area is shown in figure 2. Table 7 lists the specific measured air
toxics that are included in the TRI data base. Table 8 lists the TRI sources and SIC codes that
emitted compounds included in Table 7. Table 9 summarizes the toxic emissions of measured
compounds from these sources in the TRI study area. Appendix C is a complete llstlng of all
TRI data used in this analysis.

Table 7: Measured Compounds and Elements Include

Volatile Organic Semi-volatile Organic

Compounds Compounds

m,p-Xylene Anthracene

o-Xylene Biphenyl

Benzene Naphthalene

Carbon tetrachloride Phenathracene
Dichlorodifluoromethane Total PAH

Ethylbenzene

Methylene Chloride

Propylene &
Styrene G | Manganese
Toluene ) - | Nickel
Trichloroethylene o : | Vanadium
1,1,1-Trichloroethane Zinc

Tabjféj 8: 1995 Toxic Release Inventory Industries in Southeast Chicago
Standard Industrial Classification TRI Codes

e

Alumlnum F oundrles (1987) 3365
llmg 2046

OF rinting, Gravure 2754
Industrlal Gases 2813
Inorganic Pigments 2816
Industrial Inorganic Chemicals, NEC 2819
Plastics Materials and Resins 2821
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Table 8: 1995 Toxic Release Inventory Industries in Southeast Chicago

Standard Industrial Classification TRI Codes
Soap and Other Detergents 2841
Polishes and Sanitation Goods 2842
Paints and Allied Products 2851
Cyclic Crudes and Intermediates 2865
Industrial Organic Chemicals, NEC 2869

Petroleum Refining

2911

Lubricating Oils and Greases

2992

Custom Compound Purchased Resins (1987)

Plastics Products, NEC (1987)

Clay Refractories

Minerals, Ground or Treated

Nonclay Refractories

Blast Furnaces and Steel Mills

Steel Wire and Related Products

Cold Finishing of Steel Shapes
Steel Pipe and Tubes

Steel Foundries, NEC

Secondary Nonferrous Metals

Aluminum Sheet, Plate, and Foi

Copper Foundries (1987)
Metal Heat Treating

Metal

Fabricated Structural Metal”

Bolts, Nuts, Rivets and Washers

Plating and Polishing

Steel Sg_gngs Except W

=;re~15roducts

Miscellaneous Fabricated. 3496

Hoists, Cranes, and Monorails 3536

al Industry Machinery, NEC 3559

t Vehicles and Car Bodies 3711

Equipment 3743

Pef Bulk Stations and Terminals 5171
TRI Source Groups

Paint 2816, 2851

Plastic 3087, 3089, 2821

Steel and Coke Production

3312, 3315,3316, 3317, 3325, 3341
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Table 8: 1995 Toxic Release Inventory Industries in Southeast Chicago

Standard Industrial Classification

TRI Codes

Particulate Matter

3255, 3275, 3295, 3297

Table 9. TRI emissions by SIC code for total VOC, PAH and Metals, tons/yr.

vOC PAH Metals
SIC Code Total Total Total
2046: Wet Corn Milling 18,250
2754: Commercial Printing, Gravure 18.529
2813: Industrial Gases
2816: Inorganic Pigments 9,726
2819: Industrial Inorganic Chemicals, NEC 25 913
2821: Plastics Materials and Resins 8,481
2841: Soap and Other Detergents
2842: Polishes and Sanitation Goods 24
2851: Paints and Allied Products 115,538 580 1,428
2865: Cyclic Crudes and Intermediates 27.858
2869: Industrial Organic Chemicals, NEC 45,991 152 250
2911: Petroleum Refining 697.355 3,330 7,229
2992: Lubricating Oils and Greases 250
3087: Custom Compound Purchased Resins (1987) 1,510
3089: Plastics Products, NEC (1987) 14,827
3255: Clay Refractories
3295: Minerals, Ground or Treated 7,714
3297: Nonclay Refractories 255
3312: Blast Furnaces and Steel Mills 117,495 230,205 2,148,039
3315: Steel Wire and Related Products 536
3316: Cold Finishing of Steel Shapes 68
3317: Steel Pipe and Tubes 57,000 3,700
3325: Steel Foundries, NEC 191
3341: Secondary Nonferrous Metals 2,465
3353: Aluminum Sheet, Plate, and Foil 6,640
3365: Aluminum Foundries (1987) 5
3366: Copper Foundries (1987)
3398: Metal Heat Treating
3411: Metal Cans 87,240
3441: Fabricated Structural Metal 750




Table 9. TRI emissions by SIC code for total VOC, PAH and Metals, tons/yr.

vVOC PAH Metals
SIC Code Total Total Total
3471: Plating and Polishing 18,300 9
3479: Metal Coating and Allied Services
3493: Steel Springs, Except Wire
3496: Miscellaneous Fabricated Wire Products 250
3536: Hoists, Cranes, and Monorails 9 5
3559: Special Industry Machinery; NEC
3711: Motor Vehicles and Car Bodies 401,197 251
3743: Railroad Equipment 36,812 306
3825: Instruments to Measure Electricity 2,500
5171: Petroleum Bulk Stations and Terminals 845 37
Total 1,665,776 234,304 2,194,990
TRI Source Groups
Particulate Matter: 3255+3275+3295+3297 7,969
Paint: 2816+2851 115,538 580 11,154
Plastic: 3087+3089+2821 23,308 1,510
Steel/Coke: 3312+3315+3316+3317+3325+3341 230.205 2,154,999
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C. CEP Air Toxics Concentrations

Data on outdoor levels of toxic air contaminants have not been available for most communities in
the United States making it difficult to assess the potential for adverse human health effects from
general population exposures. As part of the EPA’s Cumulative Exposure Project, an effort to
assess the potential impact of air toxics in the US, emissions data from stationary and mobile
sources were used with an atmospheric dispersion model to estimate outdoor concentrations of

nwide (ASPEN)
del (HEM),a

standard tool designed to model long-term average conc
concentrations of HAPs were calculated at the census tra
HAPs and frequencies of various meteorological condi

The pollutants chosen for modeling were based on the‘list of 18
(HAP) in section 112 of the 1990 Clean Air Act Amendments T

) long-range transport, resuspension of historical emissions,
m measurements taken at clean air locations remote from the

1umty air toxics monitors were located, respectively. The Calumet City
n the border between census tracts 825801 and 825700 in Cook County,

census tracts where the community monitors were located census tract 540100 for Carver,
510500 for Bright and 520600 for Washington.

To represent uncertainty in the model predictions, each modeled concentration is accompanied
by a range of concentrations that approximate the 90 percent uncertainty bounds. These

29



uncertainty bounds were derived using statistical techniques intended to provide a 90 percent
probability of including the actual 1990 average concentration for each pollutant in each census
tract within the estimated bounds. The uncertainty bounds were developed using comparisons of
modeled concentrations to actual measured air toxics concentrations. Note that the upper bound
values of the uncertainty ranges may be much higher than actual concentrations. This resulted
from statistical procedures designed to ensure that the interval between the lower bound and
upper bound was wide enough to include the actual concentration in 90 percent of all cases. For
two pollutants (methylene chloride and styrene) the calculated lower value of the uncertainty
bounds is slightly greater than the model prediction. In other words, the range of» alues included
in the 90 percent uncertainty bounds W111 not include the model predlcnom S unusual

: i able momtormg

.

Tables 10 and 11 also include the average, minimum and
All concentrations in these tables are in pg/m’ to facilitat
for 1 ppb in pg/m? for VOCs are included in the tables.); For t
tables 10 and 11 show that the CEP modeled concentraiions ag 21l with the measured
concentrations, and in general are not systematically under predlcted four compounds

(1,1,2,2-tetrachloroethane, 1,2,4-trichlorobenzene, ~chl ylbenzene and hexachloro-1,3-

butadiene) have measured average concentrations mo; e«order of magnitude outside of
the modeled range. '

Because much of the CEP data are older and hmlted they can create uncertainties regarding
meaningful application. Some of the more critical assumptlons and/or limitations include:

ASPEN model: 4s‘és a set of equations to simulate the
atmosphere. These equations address the impact of
breakdown of pollutants in the atmosphere, and
the atmosphere. The model is assumed to be
variety of climate and terrain conditions across the United

Behavior of air tox

ource characterization. The emissions inventory used for ASPEN modeling

relieson a mlxture of”fac1l1ty specific emissions estimates for larger sources and

county-level esumates for smaller, more numerous sources. Emissions from the
small and numerous sources (e.g., gas stations and motor vehicles) are

_geogra hically allocated to individual census tracts using data surrogates such as

ation and roadway miles.

Background concentrations. To derive estimates of ambient air toxics
concentrations, EPA estimated not only emissions from mobile and stationary
sources, but also the background concentrations that are attributable to natural
sources, long-range transport of emissions from other countries, and persistence in
the environment of pollutants emitted in past years. For the 1990

30



characterization. EPA estimated background concentrations for 28 air toxics and
assumed that these background concentrations are uniform across the U.S. In
reality, background concentrations will likely vary geographically.

Census tract estimation. The model provides estimated air toxics concentrations at
the census tract level. Census tracts are geographic areas that vary in size but
typically contain about 4,000 residents each. Although the modeled
concentrations at the census tract level are useful for providing a general sense of
air toxics concentrations across the country, they do not account for mamﬁ local

estimates used in the model were derived at the
appropriate to present or compare the modeled ¢
than county-level.

31



43

ol 610 S10°0 S¢Sl 101°0 800 109 Lyl auszuaqodo[yoip-d audzuaqotojydi-d
981 [8°¢ 16°0 §'9¢ S LT vev 7901 QUIIAX QudjAx-0 ‘dw
L60 910 vS0°0 18 99°0 L80°0 LES yicl dURJAY1R010]YoLN) aud[Ayia0I0]ydL ],
8vC 98'v 8Tl v'ee 8t ¢'e LLE 1'C6 auanjol auanjo]
88'Y 160 1§0°0 v ol 90 6€0 8L9 8¢9l 2UR[AY33010]Y9B19) 3U3[AL19010}yaRNI ],
St LT0 €00 9v €ro ero 9Tvy POl EHEINEH CIIESININ
91°¢ 90 v10 V'L 6v0 S0 Ly € 618 QUBYIWOIO[2Ip APLIOIYD AUBAYAN
SLO ¢0s0 120 L2000 81000 60000 99°01 L09¢ audIpeINg-¢*[-010]Yydexay audipeing-¢* [ -01o0]ysexay
LLY €60 A 'Y 1¥°0 Pe0 1494 901 auazuaq[Ayle auazuaqAylyg
10 aN aN 91°0 1100 000 9'¢ ¢'88 suaidosoryo auaidoiofy)
970 11°0 $90°0 9-3p°L 9-9¢0 9-37°0 8IS 9'9CI 3puIo|Yd [Azuaq QUAZUAQ[AYIAWOIO[YD)
pSe £6'1 ANV L8l <l 90 Lyt 618 apuo[yd [Ayjow sueyjswoIoyd
600 8800 6v0°0 €0 880°0 8L0°0 88t v6ll QuBlIaWoI0[YdLY ULojoIo[yd
860 970 [4N)) S1°0 10°0 81000 y9'¢C S'v9 apuofyd [Ay12 aueyaoo1y)
€0 8010 900 860 990°0 £0°0 19v ¢TIl udZu3qoIofyd QUIZUQOIOYD
€9°0 90 [0 181 68°0 124 679 8¢S IpLIO[YdE3} UoqIed Spuojydena |, uogle)
6£°0 1020 8L0°0 290 100 <00 68t S6 apiwoiq [Ayaw auglpwowo.lg
€96 18°1 LSO V'L 6’1 L60 6l°¢ 1'8L uaZuaq duozuag
$89°0 170 cco0 81 <o 8600 17¢C I 2Y (¢1) auatpeing auaipeing-¢‘|
9971 L6€°0 180°0 Lyl 66°0 90 SOy 66 IpLIO[YIIP du3[AYId SUBLId0I0YII-T ]
070 aN anN Lo 8000 8€00°0 69°L 6°L81 apiwioiqip aus|Ay3a sueylaowoIqg-gl
L0 SOv°0 vLO0 9-29¢C 9-9v6'1 9-9¥8°0 L V181 (¥°T° 1) 2uazudqoioyoLy BUAZUIQOIO[YILLL-H T ]
€0 dN aN 9-3¢'L 9-96%°0 9-9¢C7°0 L89 6°L91 (T'T' 1) sueyysoio[yoend) SURYIS0I0[YIRNA L -T T [ ‘1
€8 (45! 90 1'1¢ L't 131 9’ el uLojolo[yd [Ayraw SUBUI0IOI YL -1 ]
SANNOdINOD DINVOIO dATILVIOA
wnwixen UeajN :.:._E_::Z punog UeaN punog

Jaddn 1omo] [/ ySram Jweu [Ba1wy) 440 punodwo)

SUOLRNIUAIUO0D) PAINSEAN ¢Y VdASN SUOHENUIIUOYD PIJRPON dHD ur qdd | Iejnaajoul

*(;w1/811 Ul SUOHEIIUIIUOD [[V) A0JUOCIA] JPWN[E)) Y} J¥ SUOIBIIUIIUO)) PIINSEI PUE PIPPOIA J)) JO uostaiedwo) ¢ d[qe ]




133

160 6CC0 6€£000°0 Ly 10 S1o INOd HVd 1810
9¢L°0 6L1°0 0 LT 810 L80°0 susjeyydeu suaepyden
€200 ¥010°0 0 6100°0 ££000°0 S1000°0 [Auaydiq [Auaydig
JaeA duedaQ NPLLIOd/HVI
8£00°0 81000 0 9¢£0°0 2000 1100°0 winiuajas wniusjas
£600°0 92000 0 610 €100 19000 ENEIN [9YIIN
6£0 6C1°0 0 1o 1L00°0 €000 asaueSuew asaueduey
€910 8¢0°0 6L00°0 €T0 S10'0 #L00°0 ped) pear]
§S00°0 £000°0 0 61000 £1000°0 10000 11eqO2 180D
Ly'S 610 0 110 8L00°0 LEO00 wnruoyd wniwoly)
£r00°0 10000 0 1£00°0 L¥000°0 2c0000 wniwpes winrupe))
9100°0 S100°0 0 98000 LS000°0 LT000°0 J1udsIe J1UISIY
€€00°0 €000°0 0 €6000°0 790000 £000°0 Auoumue Auownuy
SIBdN
wnwixep ueaN WnNWIUTA punog uea punog

laddn 1Mo Jwy3d 1ySom awreu [ed1waYd) 440 punodwo)

SUOIEIIUAIUOD) PAINSEIN S VAIASN SUOIIB1UIIUOD) PA[SPON dTD urqdd | | aenosjow

*(w /311 Ul SUOHEIIUIIUOD [[V) L0JIUOTA] JIWN|E)) IY) J& SUOHBIIUIIUO)) PIINSEIJA| PUE PIPPOIA] JH ") JO uosteduwo) 01 d[qeL




143

8L°0 solo S10°0 (a3 20 91°0 109 Lyl auazuaqoiofyorp-d audzuaqoIojyd1g-d
191 e S€0 708 11 9 vey 901 Qua[AX audjAx-o0 ‘dw
6L'C 90 ¥90°0 '8¢ £C €0 LES PIgl EHEIINHETS (I {TRIR aus[Ayjeoto[you ],
Y €¢'¢ <L CL L0l 6L LL'E 1'26 auanjol auanjo,
'8 v9°0 SO0 €81 80°1 1L°0 8L9 8691 audjAaoio|yor.3d) AUS[AY12010[ ORI |,
LF'C 99C°0 €00 149 910 910 9Ty 0l uaIkIs JUIAIS
661 60°1 y01°0 8Tl €l Sl Ly€ 618 aueylawoloydIp ApLIO[YD dUR[AYIIN
SL'O 16°0 LO1°0 L20°0 8100°0 60000 99°01 L09¢ audipeing-¢*1-oJojysexay AUBIPEING-¢* | -010[YoBXIH
$9°¢ 8L°0 L80°0 TS 8t°0 7’0 143 901 auazuaqIAy1d audzuaqlAyig
anN aN anN §9°0 P00 00 9t 688 suasdolo[yo suaidosojy)
vL'C 66Y°0 $90°0 9-9CC L3¢ 9-2L°0 81 9°9C1 apuIojyd [Azuaq audzuaqiAylautosoy)
LOS 66’1 reo0 88l ¢l 90 LY'€ 618 apuojyd [Ayaw UBYJDWOIOIYD
6C0 6800 6v0°0 £€°0 $60°0 €800 88V voll aueawoloyoLy uLojoloyy
S ] 910 1o 960 LEOO 810°0 ¥9'C Sv9 apLIofyd (A2 JUeId0I0[YH
68’1 €010 9%'0 1'C 14RY L00 19% STH aUudZU2qoIoYd AUAZUIQOIO[YD
SL0 LY'0 £90°0 €81 60 S¢S0 69 8¢Cl JpHOo[yde2) UogIed SpUO[ydSEIR ] UoqIe)
byl veo0 8L0°0 19°0 1¥0°0 <00 68'¢ S6 aprwoiq [Ayrou sueylowowolg
6'11 L1'e 960°0 1'6 v'e 'l 61°¢ ['8L Suazuaq auazuag
90 P10 200 8¢ 81°0 L80°0 17°¢ I'¥S (€°1) suarpeing duatpeing-¢-|
L9 980 90 87l 98°0 10 SOy 66 apuoIydIp aua]Aylo auey1R0I0[Y Q-2
80°0 S00 ¥0°0 o 2800°0 6£00°0 69'L 6'L81 apiwolqp aus[Ay1d sueyleowolqi-gl
vLO reo0 vLO0 9-3%C 9-99°1 9-9L°0 L v 181 (¥*C'1) auazuaqoiofyorn QUIZUIQOIO[YILL -4 T
€0 170 LO0 9-99°L 9-31L°0 9-3¢°0 L89 6'L91 T'T1°1) sueyIROI0[ORID) QUEYIS0I0]YORNI [ -T°T 1]
1789 el 6S0 143 96 ¢¢ 9'S peel wi0joIofyd [Ayaw SUBYIS0IO[YILLL-[ "]
SANNOdINOD DINVOHO JATILVIOA
wnuixepy uBdN winwiurp punog UBIN punog
Jaddp 1BmoT] (wy/3r 1ySom sweu [edrway) 4=1) punodwo))
SUOHBIIUIIUOD) PANSBIWN S VdASN SUORIIUIIUOD) PIIPON d9D urqdd | | renosjow

*(;w/31 Ul SUONBIIUIIUOD [[V) SIOUOCIAl AJIUNWWO)) Y} )& SUOHIBIIUIIUO)) PAINSEIJA| pue PIPPoJA JAD Jo uostredwo)) “[f ajqe]




93

LTC ¥o 0 'S veo 910 WOd HVd 1e10}
87€°0 0 € €0T°0 £60°0 sus[eyiydeu susjeypydeN
vs00 <0100 0 9000 ¥000°0 610000 [Auaydiq [Auaydig
1311B A duedaQ NPAIK0J/HV I
cl100 §C000 0 800 £500°0 §200°0 wniud[as wniuajag
€0's S¥90°0 0 90 1¥0°0 810°0 IEXRI IEXRIIN
8v'v SEC0 0 Sto 10°0 8100°0 asaueSuew asaueSueiy
8¢l 6SL0°0 62000 0 €100 2900°0 pes) pear
9000 100070 0 62000 610000 1000°0 1[8QO2 118q0D
SCL00 £800°0 0 620 00 £600°0 wniwoJyd, wniwoiyyy
9L00'0 S000°0 0 6100 €100°0 65000°0 winiwped wniwpe))
8800°0 810070 0 L1070 11000 $5000°0 J1uasIe J1uas1y
1¥00°0 §000°0 0 8100 1000 LS000°0 Auownue Auownuy
S[BIAl
wnuwixew UBIA wnwiuip punog UBS punog

Jaddny 19M07] /g 1ySom aweu [RIIWAYY) 9D punodwo))

SUOITENUIIU0D) pasedN §Y VdASN SUONIBIIUIIUOD) PIPPOIN dTD urqdd | | Ienosjow

“(;w/31i Ul SUONEIIUIIUOD [[V) SI0JUOJA] AJUNWWO)) 3Y) B SUOHEAJUIIUO,) PAINSLIJA| PUB PIPPOA A Jo uostieduo) 11 d[qe ]




D. Evaluation of TRI DATA with Ambient Measurements

Each ambient measurement was scored with respect to upwind TRI emissions. TRI source wind
scores were developed by first calculating the orientation of each point source to the individual
receptors. The individual differences between latitude and longitude of the sources and receptor
locations were converted into scalar distances in miles (x and y) using equations developed by
Felis.!® The results of this conversion were then used to calculate the angle between the direction
north and a source with the receptor placed at the coordinate system’s origin using*the equation:

where 0 is the angle between the north direction and th:
centered on the receptor and x and y are the differences
directions, respectively. The sources in relation to each |
eight direction categories: north (337.5 to 22.5°), northeast
southeast (112.5 to 157.5°), south (157.5 to 202.5°), southwest 20
292.5°), and northwest (292.5 to 337.5°).

ere then grouped into one of
67.5°), east (67.5 to 112.5°),
47.5°), west (247.5 to

Meteorological data (hourly wind direction). was then d with the"s’rource/receptor
orientation information to allow for the calculation of indivi ual source-receptor wind scores.
Individual source scores were calculated for each measuremt:n at each monitoring site. Hourly
wind direction was used to determine"\i%hen a receptor site was downwind of a specific TRI
source. A score of one was a531gned for each hour when the source was in the same wind
direction category as the wind du‘ectlon The remamlng hours, when the source location and
wind directions were different, were assigned zeros. Because the ambient air quality

re collected over 24 hours, the individual source scores were averaged over the
-riod of each samplmw_ day Based on this wind direction classification, the score for
an individual source affecting an individual receptor (monitoring location) can range from 0
(never upwind) to '”(always upwmd)ff}jThe Toxic Release Inventory reported emissions values
for each facility were then multlphedﬁy these wind scores and summed for specific compounds
within the tandard In al Classification codes. If two or more sources of the same

: thui a common wind direction category, the scores from these
compOunds were added together This calculation results in an individual estimate of the impact
of each pollutant from the TRI categories on each monitor. This evaluation was repeated for
each of the 31 measurement days.

TRI missmns 1mpactmg the measurement sites were then correlated against measured

at all of the monitoring sites for individual HAPs. Table 12 summarizes the
31gn1ficance of the correlations between measured concentrations and selected TRI categories.
The table identifies source emission and measured concentration correlations that range from
marginally significant to strongly significant. In table 12, poor represents correlations with p
values between 0.15 and 0.10, fair are correlations with p values between 0.10 and 0.05, very
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Alr Pollutants (ng/m%) *

Cumulative Exposure Project Chronic Health Benchmarks Concentrations for

Chemical Name CAS Number| One per Million Noncancer
Cancer Risk| Chronic Health
Methylene diphenyl diisocyanate 101-68-8 0.02
4,4'-methylenedianiline 101-77-9 0.00217 1.9
Naphthalene 91-20-3 14
Nickel and Compounds 7440-2-0 0.005 0.24
Nitrobenzene 98-95-3 1.7
2-Nitropropane 79-46-9 0.00037 20
Pentachlorophenol 87-86-5 0.0292 0.2
Phenol 108-95-2 45
Phthalic anhydride 85-44-9 7000
Polychlorinated biphenyls 1336-36-3 0.000455 1.2
Propylene dichloride 78-87-5 0.0556 4
Propylene oxide 75-56-9 0.27 30
Selenium and Compounds 7782-49-2 0.5
Styrene 100-42-5 1000
Styrene oxide 96-9-3 0.0217
1,1,2,2-tetrachloroethane 79-34-5 0.0172
Tetrachloroethene 127-18-4 1.72 35
Toluene 108-88-3 400
2,4-toluene diamine 95-80-7 0.000909
o-toluidine 95-53-4 0.0196
1,1,2-trichloroethane 79-0-5 0.0625
Trichloroethylene 79-1-6 0.588 640
2,4,6-trichlorophenol 88-6-2 0.323
Trifluralin 1582-9-8 0.455
Vinyl acetate 108-5-4 200
Vinyl bromide 593-60-2 0.0313 3
Vinyl chloride 75-1-4 0.0119 26
Vinylidene chloride 75-35-4 0.02 32
Xylenes (mixed) 1330-20-7 300

aldwell, J1.C, qug;ﬁff, T.J, Morello-Frosch, R., and Axelrad, D.A., (1998). "Application of
“Infonnation;tq“Hézardous Air Pollutants Modeled in EPA's Cumulative Exposure Project.”
logy. and Industrial Health 14(3):429-454.

(16) "Cumulative Exposure Toxicity Database Users' Manual," 1998. Prepared for Office of
Policy. USEPA by Industrial Economics, Incorporated, Cambridge, MA.
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Cumulative Exposure Project Chronic Health Benchmarks Concentrations for

Air Pollutants (ug/m’) > '

Chemical Name CAS Number| One per Million Noncancer
Cancer Risk| Chronic Health
Dimethyl formamide 68-12-2 30
2.4-dinitrotoluene 121-14-2 0.0112
1.4-dioxane 123-91-1 0.318 400
Epichlorohydrin 106-89-8 0.833 1
1,2-epoxybutane 106-88-7 20
Ethyl acrylate 140-88-5 48
Ethyl benzene 100-41-4 1000
Ethyl carbamate - 51-79-6 0.00345
Ethyl chloride 75-0-3 10000
Ethylene dibromide 106-93-4 0.00455 4.6
Ethylene dichloride 107-6-2 0.0385 95
Ethylene oxide 75-21-8 0.0435 600
Ethylene thiourea 96-45-7 0.0769
Ethylidene dichloride 75-34-3 0.625
Formaldehyde 50-0-0 0.0769 3.6
Heptachlor 76-44-8 0.000769
Hexachlorobenzene 118-74-1 0.00217 2.8
Hexachlorobutadiene 87-68-3 0.0455
Hexachlorocyclopentadiene 77-47-4 0.24
Hexachloroethane 67-72-1 0.25
Hexane 110-54-3 200
Hydrazine 302-1-2 0.000204 0.24
Hydrochloric acid 7647-1-0 20
Hydrofluoric acid 7664-39-3 5.9
Lead and Compounds 7439-92-1 1.5
Lindane 58-89-9 0.00263 1
Maleic anhydride 108-31-6 24
Manganese and Compounds 7439-96-5 0.05
Mercury and Compounds 7439-97-6 0.3
Methanol 67-56-1 620
Methyl chloride 74-87-3 0.556 105
Methyl chloroform 71-55-6 320
Methyl ethyl ketone 78-93-3 1000
Methyl isocyanate 624-83-9 0.36
Methyl methacrylate 80-62-6 980
Methyl tert-butyl ether 1634-4-4 3000
4 4'-methylene bis(2-chloroaniline) 101-14-4 0.00233
Methylene chloride 75-9-2 2.13 3000

E-3



Air Pollutants (pg/m*) =

Cumulative Exposure Project Chronic Health Benchmarks Concentrations for

Chemical Name CAS Number| One per Million Noncancer
Cancer Risk] Chronic Health
Acetaldehyde 75-7-0 0.455 9
Acetamide 60-35-5 0.05
Acrolein 107-2-8 0.02
Acrylamide 79-6-1 0.000769 0.7
Acrylic acid 79-10-7 1
Acrylonitrile 107-13-1 0.0147 2
Allyl chloride 107-5-1 0.167 1
Aniline 62-53-3 0.614 1
Anisidine 90-4-0 0.025
Arsenic and Compounds 7440-38-2 0.000233 0.5
Benzene 71-43-2 0.12 71
Benzotrichloride 98-7-7 0.000269
Benzyl chloride 100-44-7 0.0206 12
Beryllium and Compounds 7440-41-7 0.000417 0.0048
Bromoform 75-25-2 0.909
1,3-butadiene 106-99-0 0.00357
Cadmium and Compounds 7440-43-9 0.000556 3.5
Captan 133-6-2 1.52
Carbon disulfide 75-15-0 700
Carbon tetrachloride 56-23-5 0.0667 2.4
Chlordane 57-74-9 0.0027 0.02
Chlorinated dibenzo-p-dioxins (as 2,3,7.8- dioxins 3.5E-006
equivalents)
Chlorinated dibenzofurans (as 2.3.,7.8- furans 3.5E-006
equivalents)
Chlorobenzene 108-90-7 70
Chloroform 67-66-3 0.0435 35
Chloromethyl methyl ether 107-30-2 0.00145
Chloroprene 126-99-8 1
Chromium (VI) Compounds 18540-29-9 8.33E-005 0.002
Cresols (mixed) 1319-77-3 180
Cumene 98-82-8 400
p-dichlorobenzene 106-46-7 0.0909 800
3,3'-dichlorobenzidine 91-94-1 0.00778
Dichloroethyl ether 111-44-4 0.00303
1,3-dichloropropene 542-75-6 0.0625 20
Dichlorvos 62-73-7 0.0121 0.5

E-2



APPENDIX E. Cumulative Exposure Project Health-Risk Benchmarks

Appendix E contains a table of CEP health-risk benchmarks. They were taken trom the CEP
Toxicity Database (a downloadable searchable database available at a CEP website). Some of
these are also reported in the Caldwell et.al. reference (3). Included in the table is the whole CEP
list, instead of just the measured chemicals.
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9I5H-VOLIME AIR SAMPLER CALIBRATION DATA SHEET

Station Location Date Time
Sampler Mode! . SN Operator
Pa _ mmHg, Ta °C _ K., Unusual conditions:
Ps* _____mmHg, Ts* °C K, (°seasonal average Ta and Pa)
Orifice SIN Orifice Calibration Date
Qrifice calibration relationship: m = b= r 2-
I X-Axis = I
Plate | Total sH,0 Qstd(orifice) flow rate? | Sampler flow Y-Axis
Number (in.) (m3/min) rate indication | I[(Pa/Ps) (Ts/Ta) ];5 Ycalb 2. Diffe

std = [[Anzo(Pa/psm(zgs/ra)]” - bl/m

Linear regression of Yon X: Y =mXk + b

Slope(m) = Intercept(b) = Correlation Coefficient(r) =

To determine subsequent flow rate during use: Qstd = (Y - b)/m

bYcal = m Qstd + b

c
2 Difference = Y - Ycal x 1002
Yecal

Figure
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YIGH-VOLUME AIR SAMPLER FIELD DATA SHEET

NDesignated/Co-located

Station
Location Date AIRS #
Sampler Model SIN
Ps or Ts or
Filter 1D No. Pav mm Hg, Tav °C K
Flow Recorder Readings

Mean |
Sampler Calibration Relationship: m= _______ b= r =
Ostd m3/min Elapsed Time min
Ostd = (al - b)/m; a=

= T4+ . - simnlified
Operator
Comments:
Laboratory Calculations:
: Gross weight (Wg) : g

Tare weight (W1) g
Vetd sagmd Vet Weight (Wn) | 9
Vstd = (3s1d) (elapsed time) TSP Concentration ug/std m3

TSP Concentration = (Wn) (108)/Vstd

Figure VII-A
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FIGURE VI

PROJECT ORGANIZATION AND RESPONSIBILITY
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Receptor Area

SOUTHEAST CHICAGO STUDY AREA
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14.0 QUALITY ASSURANCE REPORTS to MANAGEMENT

th

Quarterly quality assurance reports w1ll be submitted o the ESD Directcr Dy
Project Coordinator. The reports will include the following:

e Data for precision, accuracy and completeness

e Results of performance audits and internal quality control checks of flow
rate calibration and data processing

¢ System audit results

21
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13.

CORRECTIVE ACTION

The need for corrective action during the project may be determined at several
points: during field activities, during lab activities, and during data validation &
assessment. All corrective action procedures will be documented in the final report.

13.1 Field Corrective Action

Corrective action in the field may be necessary due to quality assurance problems
during sampling that were not anticipated in this QAPjP. In general, the need for
corrective action will be identified by the field team leader. The US EPA Central
District Office field team leader may identify the need for corrective action during
an on-going audit. Corrective action should be approved by the Project Coordinator
prior to initiation. The Project Coordinator may consult other technical staff
(i.e., Contract Lab, US EPA Regional QA Management staff) regarding potential .
corrective actions where data quality is an issue.

13.2 Laboratory Corrective Action

All laboratories will follow standard, established procedures. Any deviation from
standard procedures should be cleared through the US EPA Quality Assurance Coordina-
tor before execution.

13.3 Corrective Action During DATA validation and Assessment

The need for corrective action may be identified during the data validation process
conducted by the US EPA Region 5 MQAB. If the corrective action reguires reanalyzing
the sample, the MQAB Team Leaders shall determine whether the samples are within
holding time and whether sufficient sample for reanalysis exists, etc. If the lab
can rerun or reanalyze samples, the MQAB Data Team Leaders will advise the Lab to do

LR

If data are determined to be unusable, results are estimated quantitatively or the
data cannot be rerun/reanalyzed, the Project Coordinator will be advised of the
situation by the contract laboratory. The Project Coordinator can then determine the
feasibility of accepting the limitations of the data.

If for any reason the laboratories must take corrective action, they must contact
Willie Harris of MQAB before reanalyzing the samples.

20



12.0

PROCEDURES for ASSESSING DATA PRECISION, ACCURACY and Completeness

12.1 Procedures for Agsessing Data Precision

orecision of VOC, semi-volatiles and metals will Dbe determined by means cf ccllocat=ac
samplers, and will be expressed as the percent relative standard deviation ({%RSD).
The percent RSD should not exceed percentages given in Table I. If it does, an
assignable cause should be ascertained and the data flagged.

12.2 procedures for Assessing Data Accuracy

Accuracy calculation will be made by using the results of performance audits. The
procedures for conducting performance audits are given in Section 10.0 of this
document. The accuracy goal for this survey is given in Table I. Calculations will
be carried out using equations in Section 2.0.8 of Volume II of the QA Handbook.

12.3 pProcedures for Assessing Data Completeness

A Data Completeness will be determined by calculation of the number of valid data
points divided by the total number of expected data points expressed as a percentage.

12.4 Other Data Assessment Technigques

The data will be provided to ATSDR for Health Assessment purposes.

19



11.

PREVENTATIVE MAINTENANCE

11.1 Maintenance Procedures and Frequency for Hi-volume Samplers

The maintenance procedures and frequency are detailed in Section 7.2.7 of Volume II
of the QA Handbook. Motor brush replacement and seating procedures for the Model
GMWL-2000H are given on Pages 24 and 25 of the GMW operator’s manual.

11.2 Maintenance Procedures and Frequency for PuF Samplers

Maintenance procedures and frequency are detailed on Page 8 of the Instruction and
Operations Manual.

11.3 Maintenance Procedures and Frequency for Canister Samplers

The sampling equipment will be routinely inspected. Adjustments and Replacement of
certain parts as needed, will be carried out by Central District Office personnel .

18



10.

PERFORMANCE and SYSTEM AUDITS

Quality Assurance auditing will be an external function performed by Illinocis
Envircnmental Protection Agency.

10.1 Performance Audits and Frequency for all Samplers

Quarterly performance flow audits will be conducted on the PuF, Hi-volume and
canister samplers. The procedures will be as outlined in the sampling methods
manuals for each sampler. The results of the audits shall be documented in a
memorandum to all members of the project management and shall be incorporated into
the QA section of the final Study Report.

10.2 System Audits

The Illinois Environmental Protection Agency will perform systems audits as théy deem
appropriate.

17



INTERNAL QUALITY CONTROL CHECKS and FREQUENCY

9.1 Field Blank' and Duplicate Samples

Field blank samples are incorporated into the project QA program for the purpose of
determining whether the compounds detected in the sample are actually contained in
rhe ambient air or are in fact due to system contamination. Field blank samples will
be prepared and submitted for analysis with the regular samples.

Duplicate air samples will be collected from collocated monitors. Procedures will be
to follow the same sampling techniques used for all other monitors and to use a
sample time identical to its collocated sampler. Collocated samplers will be erected
within 1 meter of each other for the volatile and semi-volatile samples. Collocated
samples will be erected within 2-4 meters of each other for the metal samples.

9.2 Flow Rates

Operational flow checks for the Hi-Vol and PuF samplers will be made every six weeks.
The VOCCS sampler will be checked every six months. The procedures are given in the
attached methods for each sampler.

9.3 Laboratory

Additional internal QC checks will involve the analysis of method blanks for all
analyses and the use of surrogate spikes by the contract laboratory for organic
analyses and metal analyses.

9.4 QC Data

Quality Control data will be maintained by the Central District Office and the

e ppm b e T dmmm A A

! voc’'s - Canister with Laboratory puré air
Semi-VOC's - Take 1 PUF to 1 site each sampling event
Metals - 1 Unused Filter

16



DATA REDUCTION, VALIDATION and REPORTING

8.1 Data Reduction, Validation, and Reporting of Metal Data

Metals data will be reduced, and reported using procedures of Section 2.8.6 of Volume
II of the QA Handbook. Although these procedures are written for lead, they may also
be used for other metals. Results will be reported on a data report form. Data
validation will be conducted by MQAB using modified CLP data wvalidation protocols.

8.2 Data Reduction, Validation, and Reporting of Semi-Volatile Organic Compounds

Semi-Volatile Organic data will be reduced, and reported using procedures of Section
17 of EPA’s Compendium Method TO-13. Results will be reported on an appropriate data
sheet. Data validation will be conducted by MQAB using modified CLP data validation
protocols. .

8.3 Data Reduction, Validation, and Reporting of Volatile Organic Data

Volatile organic data will be reduced, and reported using procedures described in
EPA’'s Compendium Method TC-14 and approved contractor laboratory procedures. Results
will be reported on an appropriate data sheet. Data validation will be conducted by
MQAB using modified CLP data validation protocoels.

15



ANALYTICAL PROCEDURES

Analytical determinations will be made by contractor laboratory. Samples Wwill =
analyzed for metals and volat:ile and semi-volat:le organic compounds. SVOC analys:
will be TRC/DRI, metals and carbon will be analyzed by Radian Corp. and VOCs will |
handled under a national contract coordinated out of QAQPS/RTP. The Analytical
Procedures for each are described in Attachment X.

14



CALIBRATION PROCEDURES and FREQUENCY

6.1 Calibration Procedures and Frequency for Metal Hi-Vol Samplers

The Calibration procedure is given in 40 CFR 50, Appendix B, Section 9.0 and Section
2.2.2 of Volume II of the QA Handbook (Attachment VIII). The samplers will be
calibrated upon receipt and recalibrated as follows: (1) after motor maintenance;
(2) anytime the flow rate device 1is repaired or replaced; and, (3) anytime the
difference between the sample flow rate and a one point audit deviates more than 7
percent. Calibration data will be recorded on a sampler calibration worksheet
(Figure XI).

6.2 Ccalibration Procedures and Frequency for Canister Samplers

The calibration Procedure is discussed in EPA Compendium Method TO-14. The mgss flow
controller will be calibrated once every six months during the Study. A two point
calibration will be used for the low and high side of the desired sampling rate.
Calibration data will be recorded on an appropriate form (Figure XII).

6.3 Calibration Procedures and Frequency for PS-1 PuF Samplers

The calibration procedure is discussed in EPA Compendium Method TO-13 (Attachment
VII). The sampler will be calibrated at the maximum voltage setting of the voltage
variator. The quartz filter and PuF plug will be in the Dual Sampling Module during
calibration. The samplers will be calibrated upon receipt; after major repairs or
maintenance; whenever any audit point deviates from the calibration curve by more
than 7%; and when a different sample collection media, other than that which the
sampler was originally calibrated to, will be used for sampling. Calibration data
will be recorded on an appropriate form (Figure XIII).

13



SAMPLE CUSTODY

5.1 Sample Control and Custody will follow procedures specified in CDO’s Procedures
Manual, Section 4, Part VII, January 1987 (Attachment VI). Chain-of-Custody will be
documented with Region 5’'s Chain-of-Custody form (Figqure VIII) for all samples.

After the VOC sample is collected, the canister valve will be closed and sealed with
a "Custody Seal" (Figure IX), an identification tag will be attached to the canister,
and the canister will then be shipped, via overnight courier, with the Chain-of-
Custody form to a contractor laboratory for analysis.

Filters used for metal sampling will be removed from the samplers per Paragraph 4.3
of Section 2.2.4 of Volume II QA Handbook. Data required on the outside of the
envelope will be entered. The Region 5 Custody Seal will be affixed to the envelope
and the filter number will be written on the outside of the envelope. Each set of
sample envelopes will be placed in a large envelope with the Chain-of-Custody record.
Samples will be shipped, via overnight courier, to a contractor laboratory.

Filters and adsorbent cartridges used to collect semi-volatile organic samples will
be removed from the PS-1 PuF sampler with forceps and clean-gloved hands, and
immediately placed in an airtight labelled screw-capped container (wide-mouth,
preferably glass with Teflon seal or other noncontaminating seal). A Region 5
Custody Seal will be affixed to the cap. The sample along with the Chain-of -Custody
record, will be shipped, via overnight courier, to a contractor laboratory.

A laboratory analysis request form will accompany each set of samples shipped to the
contractor laboratory (Figure X).

12



Samples will be collected on high purity gJuartz Iiber filters with Graseby-Anderscn
High-velume Samplers., Model GMWL2000H. Their operation .s described on Pages 1I and
13 of the high-volume sampler operator’'s manual (Attachment V).

Samples will be collected on an average of every 12 days at each site for a 24-hour
period. The samplers will be automatically started and stopped with a Model GMW-800
six day timer/programmer (Attachment II) or by setting the Hi-Vol timer for
samplers without the Model GMW-800 Timer.

Flow readings will be recorded with Dixon recorders. The recorders are recording
transducers, which are operated according to the instructions on Page 13 of the high-
volume sampler operator’s manual (Attachment V).

Field duplicates from a collocated monitor, will be obtained at Site "C" 10% of the
time. The duplicates will be obtained utilizing the same sampling technique .
described above for the other Hi-Vol monitors. The sample time will be identical to
its collocated sampler. Collocated samplers will be erected within 2-4 meters of
each other.

4.3 Determination of Semi-Volatile Organic Compounds from Ambient Air

4.3.1 Applicability, Theory of Operation and Apparatus

The applicability, Theory of Operation and Apparatus are given in EPA's Compendium
Method TO-13 - "Determination of Benzo(a)pyrene {B(a)P} and other Polynuclear
Aromatic Hydrocarbons (PAHs) in Ambient Air using Gas Chromatographic (GC) and High
Performance Liquid Chromatographic (HPLC) analysis" June 1988 (Attachment VII).

4.3.2 Sampling Procedure

e L M men Al e Mm A S M T M+t aabmmames TTTTY

Sé&piih§>égéa will be recorded on a field data sheet (Figure VII).

Samples will be collected with a General Metal Works (GMW), Model PS-1 Sampler. Its
operation is described on Pages 2 and 3 of the Model PS-1 PuF Sampler Operation
Manual (Attachment VII). The sampling media will be either polyurethane foam or a
granular solid sorbent.

Samples will be collected on an average of every 12 days at each site for a 24-hour
period. The sample time, duration of sample, starting time, volume of air sampled,
weather conditions (temperature, wind direction , humidity), and beginning and ending
flow rates will be recorded. After collection of samples, they will be immediately
placed in sealed containers and stored at 0°C.

Field duplicates, from collocated monitors, will be obtained at all sites 10% of the
time. The duplicates will be obtained utilizing the same sampling technique
described above for the other Model PS-1 PuF Sampler. The sample time will be
identical to its collocated sampler. Collocated samplers will be erected within 1
meter of each other, but must be at least 2 meters from any obstacle to air flow.

11



SAMPLING PROCEDURES

4.1 Determination of Volatile Organic Compound in _the Atmosphere (Canister Method)

4.1.1 Applicability

The applicability is given in the scope of EPA’'s Compendium Method TO-14. The Methcd
TO-14 has been reproduced in Attachment I.

4.1.2 Theorv of Operation

The Theory of Operation is given in EPA Compendium Method TO-14 (Attachment I)

4.1.3 Apparatus

Apparatus used for sampling and field measurements are prescribed in EPA Compéndium
Method TO-14.

4.1.4 Sampling Procedure

The sampling procedure is described in EPA's Compendium Method TO-14. The sampling
equipment will consist of Anderson Volatile Organic Compound Canister Samplers
(VOCCS), and &6-liter summa® stainless steel canisters into which the sample is
collected. Operating procedures for the Anderson Samplers are ccontained in CDO’s
Standard Operating Procedures for this Study (Attachment II). Field sampling and
Meteorological data collected during the Study will be recorded on a VOCCS Sample
Data Sheet (Attachment II).

Sampling will occur on an average of every twelve days at each site for a 24-hour
period. Cleaned canisters are shipped to the site under vacuum from the contractor
- N . -~ --T,T‘I .‘,.,-’v Flma Fimal AaagsvsAd mregenre i the ﬂaﬂiqtpr <ha11l ha

between 15-20 psig.

Field duplicates, from a collocated monitor, will be obtained at Site "C" 10% of the
time. The duplicates will be obtained utilizing the same sampling technique

described above for the other VOCCS monitors. The sample time will be identical to
its collocated sampler. Collocated samplers will be erected within 1 meter of each
other. All samples will be shipped by overnight courier to the contractor laborato-

ry.

4.2 Determination of Metals in Suspended Particulate Matter Collected from Ambient
Air ‘ -

4.2.1 Applicability and Theory of Operation

The Applicability and Theory of Operation are given in reference method (40 CFR 50,
Appendix G, Section 1.0). This reference method is written for lead in suspended
particulate matter; however, it can be used for other metals since ultrasonication
extraction with HNO,/HC1l will extract metals other than lead from ambient particulate
matter (40 CFR 50 Appendix G, Section 1.4). Appendix G has been reproduced in
Attachmentt III.

4.2.2 Apparatus

The apparatus used for sampling and field measurements are prescribed in 40 CFR 50,
Appendix G, Sections 5.0 and 6.0 (Attachment III).

4.2.3 Sampling Procedure

The sampling procedure is given in 40 CFR 50, Appendix G, Section 5.1, which is the
same procedure described for TSP in 40 CFR 50, Appendix B. The sampling procedure 1is
described in greater detail in Sections 2.2.4 and 2.8.4 of the QA Handbook - Volume
II (Attachment IV). Sampling data will be recorded on a High-Volume Sampler Field

Data Sheet (Figure VII-A).
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TABLE III

PRIMARY TARGET COMPOUNDS

METHOD PRIMARY TARGET OVERALL DETECTION ACTION LIMIT
COMPOUND LIMIT (ug/m3)
TO-13 Benzo {a) pyrene .lpg/m’ .000059
TO-14 (ug/m?)
Benzene .20 1.2
1,3-Butadiene 4.4 .036
Trichloroethylene 0.40 5.9
ICAP Arsenic 0.006 .0023
Metals Chromium (6) 0.006 .0083
Cadmium 0.002 .0057
NOTE: 1(pg) picogram=10° micrograms (ug). Overall detection limits for VOCs were

based on the GC/MS in full scan mode using a modified TO-14 procedure.

3.4 Data Completeness

Data completeness will be expressed as the percentage of data generated that is
considered valid. The objective is to collect a sufficient quantity of usable data
to obtain an adequately reliable representation of concentrations at each location.
A data completeness of at least 90 percent will be used to allow for erratic or hard

| PR

3.5 Representativeness

Project representatives will be achieved by sampling ambient alr that are representa-
tive of the targeted area. This will be accomplished by using sampling methodologies
amenable to VOCs, semi-volatile materials, and metals, appropriate design and siting
of the monitoring network, and inclusion of all necessary quality control procedures
and methods. Completion of monitoring in accordance with the description in this
project proposal is considered to satisfy the objective of representativeness.

3.6 Comparability

Data comparability will be achieved by using the same collection procedures and
analytical methods for all samples, and by requiring that all data generated for the
project be reported in common units for comparison. Contaminant concentrations will
be reported in micrograms per cubic meter (ug/m?) . Sample flow rates will be in
cubic meters per minute (m/min), corrected to standard temperature and pressure.
(See Table II) ‘




Quality Assurance Objectives for Measurement Data in Terms of Precision, Accuracy,
Completeness, Representativeness, and Comparability.

Tn order to evaluate whether the data to be obtained by this project are of accept-
able quality, Data Quality Objectives (DQOs) for this project are given here.
Specific Data Quality Indicators (DQIs) to be used in this project will include
measures of data accuracy, precision, detection limits, completeness, representat-
tiveness, and comparability. These DQOs are summarized in Table II. The following
sections discuss each of these objectives individually.

3.1 Accuracy

For this project, accuracy is defined as the ratio, expressed as a percentage, of a
measured value to a true or reference expressed as percent recovery based on the
analysis of Performance Evaluation (PE) samples. Based on historical performance of
similar sampling techniques, the DQO for accuracy will be within + 20 percent for
this VOC, 3emi-Volatiles and Metals. (See Table II)

3.2 Precision

Precision is defined as a measure of agreement among individual replicate measure-
ments of the same property. Precision of VOC, Semi-Volatiles and metals will be
determined using duplicate (collocated) samplers and will be expressed as the Percent
Relative Standard Deviation (%RSD). The DQOs for precision will be a $RSD less than
or equal to 20 percent. (See Table II)

3.3 Detection and Action Limits

ATSDR did not recommend detection limits or action limits for any of the compounds
being analyzed. Therefore, EPA selected detection limits based on past experience of
e itei-ie 1imire wamcamahlit ~htainad bv the methods nlanned for use. EPA selected

action limits to correspond to estimated cancer risks or 10~

EPA, Region S5, will analyze for all compounds in TO-13 and TO-14, as agreed upon by
ATSDR. Nevertheless, detection limits and action limits are being established for
only a subset of these compounds. satisfaction of these DQOs will be presumed to
indicate that data quality for other similar compounds is also adequate. Conversely,
failure to meet these DQOs will be presumed to indicate that data quality for other
similar compounds is suspect. Table III presents the specific VOCs, semi-volatile
materials, and metals for which quantitative DQOs are being established. This table
further indicates the detection limits and the action limits which represent the DQOs
for this project.

Action levels were provided by the EPA-Region 5 Office of Health and Environment
Assessment. Note that these action levels are based on risk factors reflecting
maximum likelihood estimates for benzene, arsenic, chromium, and cadmium, and
reflecting 95 percent upper confidence limits for benzo(a)pyrene, butadiene, and
trichloroethylene. A further adjustment was then made for benzo(a)pyrene and for
chromium. ¢

Conversely, for chromium, an adjustment is necegsary to reflect the fact that the
monitored parameter includes nonhazardous as well as hazardous material. Specifical-
ly, although the measurement method measures all forms of chromium, only the hexa-
valent form is known to be carcinogenic. As an approximation, it was assumed that 10
percent of total chromium is hexavalent. Consequentlg, the action level for total
chromium was set at a level 10 times higher than a 10 risk level for hexavalent

chromium.



PROJECT ORGANIZATION AND RESPONSIBILITY

The management, gquality assurance, laboratory and field responsibilities are
specified below. Figure VI presents the entire project organization. The final
product from ESD will be a report that will discuss the sampling, analytical, and
quality assurance (QA) procedures used in the Study as well as a summary of the
results.

2.1 Management Responsibilities

2.1.1 US EPA, Region 5, Monitoring and Quality Assurance Branch - Willie H. Harris

The US EPA, Region 5, Monitoring and Quality Assurance Branch is responsible for all
project activities including review and approval of QAPjP, final data review, and
Preparation of Final Report.

2.2 Quality Assurance Responsgibilities

2.2.1 US EPA, Region 5, Regional Quality Assurance Manager

The US EPA; Region 5, Regional Quality Assurance Manager is responsible for review
and approval of the QAPJjP. The Quality Assurance Section (QAS) is responsible for
review of the sampling plan, and assisting in field equipment calibration.

2.2.2 Illinois Environmental Protection Agency

The Illinois Environmental Protection Agency (IEPA) is responsible for conducting
performance audits of sampling activities (See IEPA QA SOP Attachment XI).

2.2.3 US EPA, Region 5, Central District Office

staff from the US EPA, Region 5, Central District Office will be responsible tor the
following:

Write a quality assurance project plan in concert with the MQAB
Procure equipment necessary for field activities

Site Set-up

Calibrate, operate, and maintain all monitoring/sampling equipment
Conduct internal quality control checks of sampling activities
Collect samples for subsequent analysis and ship to laboratory
Collect weather data from the IEPA (Wind speed and directions only)
prepare interim and final Field Reports

e &6 ® ¢ 0 & o o

2.3 Laboratory Responsibilities

A contractor laboratory will be responsible for analysis of all samples, including
field duplicates and blanks, laboratory QA activities, weighing of Hi-Vol filters,
cleaning canisters, preparation of the analysis section of the QAPjP, and analysis
report. Semi-Volatile analysik will be TRC/DRI, metals and carbon will be analyzed
by Radian Corp. and VOCs will be handled under a national contract coordinated out of
QAQPS/RTP.

2.4 Field Responsibilities

5 4.1 US EPA, Region 5, Central District Office

Personnel from the Central District Office will be responsible fcr the field work.
This entails equipment calibration, equipment maintenance, site set-ups, and air
sampling. A final field report will include CDO's responsibilities during the
project, along with all field observations.



1.3 Sample Location and Equipment

Monitoring will be conducted at three sites within Southeast Chicago and at 2ne
packground site as shown 1in the table below:

TABLE _I

SAMPLE LOCATION and EQUIPMENT

SAMPLE LOCATION EQUIPMENT
Site A - Carver High School 1 - High volume sampler (Hi-Vol)
(Altgeld Gardens area) 1 - Semi-volatile PUF Sampler (SVPS)
1 - Collocated SVPS :
1 - Volatile Organic Canister Sampler
© (VOCs)
See Figure I1
Site B - Bright Elementary School Same as Site A
(Vicinity of Acme Steel Coke
Plant)
See Figure III
Site C - Washington High School - 1 - Hi-vol
(East of LTV Steel - Chicago 1 - Collocated Hi-Vol
Coke Plant) 1 - SVPS
1 - Collocated SVPS
- - 1 - VOCs
See Figure IV ' ‘
Background Site - Calumet City, Depart Same as Site A
ment of Public Works
(near Cook County CO
Site)
See Figure V

1.4 Sample Collection and Scope

The field work involved in gathering the ambient samples will be completed by
personnel from the Central District Office. The methodology will be TO-14 with
GC/MS for volatiles, TO-13 with HPLC for semi-volatiles and Hi-vol with atomic
absorption and ICAP for metals. Field duplicates will be obtained for QA/QC
purposes. There will be one duplicate at one site 10% of the time for volatiles and
metals, and one duplicate at all sites 10% of the time for semi-volatiles. Samples
will be taken at each site on an average of every 12 days varying between 9 and 15
days. Samples will be picked up from the sites Monday thru Friday. Weather data
will be obtained from the Illinois Environmental Protection Agency and sent to EPA's
MOAB. Following collection of samples, filters, sorbents and canisters will be
delivered to the contract laboratory using CDO Chain-of-Custody procedures.



PROJECT DESCRIPTION

1.1 Introduction and Background

A variety of studies have identified the Southeast Chicago area (Figure 1) as an
area subject to potentially high health risks from environmental exposure to

environmental contaminants. In addition to a variety of monitoring studies, a
comprehensive risk asséssment, performed by Region 5 in 1989, evaluated a broad
range of source types emitting a broad range of air pollutants. This study, docu-

mented in a September 1989 report entitled Estimation and Evaluation of Cancer Risks
Attributed to Air Pollution in Southeast Chicago, concludes that air pollution in
this area may cause relatively high cancer risks. This study further identified
subareas with particularly high risks, and identified source types of particular
concern. The source type causing the greatest portion of these risks was coke
ovens.

Following completion of this study, the citizens of the area petitioned the Agency
for Toxic Substances and Disease Registry (ATSDR) to conduct a health assessment for
this area, to evaluate further whether exposure to environmental contaminants,
especially air pollutants, was a probable cause of adverse health impacts to
residents of the area. ATSDR in turn has requested that EPA conduct air pollution
monitoring in this area which would support such a health assessment. This
Southeast Chicago monitoring project is being conducted in response to ATSDR's
request.

1.2 Project Objectives

The purpose of this project is to provide concentration data with which to perform a
“anlEh aemAammmans fay vasidenta in tha Seutheast Chicago area.

The focus of the health assessment will be on areas subject to the greatest
potential for adverse impacts due to envirconmental contaminants. Consequently, this
monitoring project is designed in accordance with the results of the 1989 Southeast
Chicago risk assessment conducted by Region 5 along with other available informa-
tion. For example, two of the proposed monitoring sites are in the immediate
vicinity of the two coke plants in the area. (A third site is in a relatively high
population neighborhood exposure location, and a fourth site is a background site.)
As another example, the compounds that EPA has selected for tracking the quality of
data collected in this project are compounds identified in the 1989 study as
potentially causing particularly significant health risks. In these ways, the
monitoring project is intended to provide the best reasonably achievable data base
for evaluating the greatest potential health impacts of exposure to air pollutants
in the Southeast Chicago area.
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PERFORMANCE and SYSTEM AUDITS

10.1 Performance Audits and Frequency for all Samplers
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Round/Batch Number

Sample Collection Date

28 March 18. 1995
29 March 22, 1995
30 April 6, 1995

31 April, 26, 1995




Rdund/Batch Number Sample Collection Date

3 June 15, 1994
4 June 28, 1994
5 July 6, 1994
6 July 13, 1994
7 July 21, 1

8 July 29,1994
9

November 4, 1994

November 28, 1994

December 20, 1994

December 28, 1994

January 5, 1995

January 12, 1995

January 21, 1995

February 8, 1995

26 February 15, 1995

27 February 23,1995
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APPENDIX B. Measured Air Toxics Concentrations.

The following tables are taken from the laboratory data reports for semi-volatile organics,
volatile organics and metals. Associated with each report are the data qualifier definitions. For
the semi-volatile organic concentrations, B represents a compound that was less(than 5 times the
blank value, J represents an estimated concentration due to a calibratio fecting the quality
control criteria, U indicates a compound that did not match the standar spectrum, and N/A
is not analyzed. ‘

not detected, J represents an estimated value for one o
response of the recovery standard is < 50 % of the calibi

Sample Collection Date

May 12, 1994

2 May 25, 1994

B-1
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Figure 73 Distribution of Pyrene Concentrations.
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Figure 71 Distribution of Naphthalene Concentrations.
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Figure 67 Distribution of Dibenz(ah+ac)anthracene Concentrations.
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Figure 64 Distribution of Biphenyl Concentrations.
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Figure 65 Distribution of Chrysene Concentrations.
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Figure 62 Distribution of Benzo(e)pyrene Concentrations.
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Figure 63 Distribution of Benzo(ghi)perylene Concentrations.
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Figure 60 Distribution of Benzo(a)pyrene Concentrations.
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Figure 61 Distribution of Benzo(b+j+k)flouranthene Concentrations.
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Figure 59 Distribution of Benzo(a)anthracene Concentrations.
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Figure 56 Distribution of Acenaphthene Concentrations.
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Figure 57 Distribution of Acenaphthylene Concentrations.
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Figure 55 Distribution of p-Dichlorobenzene Concentrations.
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Figure 53 Distribution of o-Dichlorobenzene Concentrations.
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Figure 51 Distribution of m,p-Xylene Concentrations.
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Figure 52 Distribution of m-Dichlorobenzene Concentrations.
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Figure 49 Distribution of Trichlorofluoromethane Concentrations.
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Figure 50 Distribution of Trichlorotrifluoroethane Concentrations.
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Figure 47 Distribution of Toluene Concentrations.
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Figure 48 Distribution of Trichloroethylene Concentrations.
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Figure 45 Distribution of Styrene Concentrations.
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Figure 46 Distribution of Tetrachloroethylene Concentrations.
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Figure 43 Distribution of n-Octane.
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Figure 44 Distribution of Propylene Concentrations.
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Figure 41 Distribution of Ethylbenzene.
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Figure 42 Distribution of Methylene Chloride.
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Figure 39 Distribution of Chloromethane.
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Figure 40 Distribution of Dichlorodifluoromethane.
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Figure 37 Distribution of Chlorobenzene.
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Figure 38 Distribution of Chloroform.
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Figure 35 Distribution of Bromomethane.
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Figure 36 Distribution of Carbon Tetrachloride.
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Figure 33 Distribution of Acetylene.
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Figure 34 Distribution of Benzene.
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Figure 31 Distribution of 1,3,5-Trimethylbenzene.
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Figure 32 Distribution of 1,3-Butadiene.
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Figure 29 Distribution of 1,2,4-Trimethylbenzene.
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Figure 30 Distribution of 1,2-Dichloroethane.
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Figure 27 Distribution of 1,1,1-Trichloroethane Concentrations.
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Figure 28 Distribution of 1,2 4-Trichlorobenzene.
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Figure 26 Distribution of Zinc Concentrations.
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Figure 24 Distribution of Titanium Concentrations.
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Figure 21 Distribution of Selenium Concentrations.
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Figure 22 Distribution of Sodium Concentrations.
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Figure 20 Distribution of Potassium Concentrations.
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Figure 17 Distribution of Magnesium Concentrations.
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Figure 18 Distribution of Manganese Concentrations.
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Figure 16 Distribution of Lead Concentrations.
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Figure 13 Distribution of Cobalt Concentrations.
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Figure 14 Distribution of Copper Concentrations.
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Figure 12 Distribution of Chromium Concentrations.
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Figure 10 Distribution of Cadmium Concentrations.
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APPENDIX A: Box Plots of Ambient Concentrations.

Figures 7 through 73 show the distribution of concentrations of toxic air
pollutants observed in S.E. Chicago. The plots show separate distributions for (1) the
Calumet City monitor and (2) the study area monitors. The plots show: the median
(horizontal line in the middle of the box); the range (height of the box shows the
interquartile range within which the central 50% of the values fall), the upper and lower
inner fences (vertical lines showing the range of values within 1.5 times the interquartile
range); and outside values (values between 1.5 and 3 times the interquartile range are
plotted with asterisks, and values beyond 3 times the interquartile range are plotted with
open circles).




VIII. Appendices
A. Box Plots of Measured Concentrations for Community and Calumet Monitors
B. Measured Air Toxics Concentrations

C. TRI Emission Inventory for S.E. Chicago

D. S.E. Chicago Study Quality Assurance Project Plan

E. Cumulative Exposure Project Health-Risk Benchmgrk&
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14.  Northeast States for Coordinated Air Use Management. Letter to Mr. Robert Perciasepe.

Assistant Administrator, Office of Air and Radiation, U.S. EPA, January 21. 1999,
Attachments 1 and 2. ‘

15.  Sonoma Technology, Inc. Technical Assistance to MARAMA on EPA Cumulative
Exposure Project (CEP): Review of Air Toxics Modeling. January, 1999.
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. The ambient air toxics measurements in Southeast Chicago summarized in this document
have been successfully used to validate the accuracy of the national TRI and CEP data

sets in the region.
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The comparison of CEP modeled mean concentrations and observed average concentrations for
metals showed remarkable agreement. Figure 3 shows that the range of predicted concentrations
include, or are very close to, the y = x perfect fit line. Of all elements modeled, only manganese
and lead measured concentrations were greater than predicted CEP predictions. This is shown in
figure 4. Figure 4 also shows that the Calumet monitor for chromium was substantially higher
than CEP prediction. Note, however, that this is the result of a single very high observation (see
Figure 12), and the median chromium at this site was 0.0075 pg/m’, very close to the CEP
prediction.

C. Polycyclic Aromatic Hydrocarbons

printing, plastic manufacturing and paint manufactu , étotal PAH (see table 12). Tables 10
and 11 show excellent agreement between measured an modeled naphthalene, and measured
total PAH and modeled total POM concentrations at the Calumet and community sites,
respectively. :

VI. Conclusions

utheast Chicago for toxic metals, VOCs and PAH are
L serVations in the region.

. In general, concentr tions of metals and VOCs in the study area are uniform with few
significant difference tween community and Calumet monitored values. A number of
- PAH compound systematically higher at the community monitors.

«  Daily variation in the concentrations of measured toxic compounds are consistent with
. the TRI emissions inventory and the variation in hourly wind direction.

Average measured concentrations are consistent with CEP predicted mean

tions. This evaluation is similar to comparisons with measured data in Vermont

“and New York," and in the Mid-Atlantic States (including Philadelphia, New Brunswick
and Baltimore)."”
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V. Discussion
A. Volatile Organic Compounds

VOC concentrations are summarized in Table 4. In general, these concentrations are consistent
with previous observations in the region.'" '? This table shows that in general, there is very little
difference between concentrations at the community monitors and concentrations at the Calumet
monitor. Of all compounds monitored, only bromomethane was significantly higher in the
community compared to Calumet (two sample t-test with separate variances):: ‘Note, however,
that bromomethane was detected in less than half of the samples making mparison very
tentative. 2 ” -

The wind direction-TRI evaluation found a number of s 'ﬁcan@:]féfﬁtionship :
paint sources, refineries, car body finishing, WRP and st
with measured concentrations of number of the VOCs quar
that paint sources are strongly correlated with observed ‘;;(Qn 1 ns of trimethylbenzene,

benzene, ethylbenzene, xylene, styrene and toluene.

remarkable agreement. Figure 5 and tables
falls within the predlcted range for most compound

tudy area are consistent with previous observations 1213

concentrauons were n
locatlons Only seleni

Ly different between Calumet and community mon1tor1ng
were statistically significantly higher at the community

es and smeltmg operanons which emit various metals such as zinc and lead. The wind
is of the TRI data set (table 12) showed that emissions from Paint, Printing, Car
ng, Coke Ovens, and Steel Processes were significantly correlated with observed
concentrations for most elements evaluated. It is also interesting to note that refinery emissions
of vanadium were strongly correlated with vanadium concentrations, and plastics emissions of
zinc were strongly correlated with zinc concentrations.
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Table 12. Summary of the Correlations between Measured Concentration (all sites) and TRI Source Scores

*=poor, **=fair, ¥***=very good, ****=excellent)

HAP

TRI source category

Organic Car Body | Coke Steel
Paint Plastic PM Printing [Chemicals|Refineries| Finishin Ovens WRP |Processes
g g
0-Xylene *okok ok Fokeok Kok Fokokok kokok *ok Hokok
Propylene * *okok ok sokokok *ok stk sk ok ok
Styrene ok ok *
Toluene Fodekok * * ook kg
Trichloroethylene *
PAHs
Anthracene hokok ok
Naphthalene ok ko * stk ok ook ok
Phenanthrene kot ok * ok ok *ok ok
Total PAH Fokeskok *okokok kokokok koK oK Fokok ok Fok Ak #k koK ok
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Table 12. Summary of the Correlations between Measured Concentration (all sites) and TRI Source Scores

(*=poor, **=fair, ***=very good, ****=excellent)

TRI source category

HAP Organic Car Body| Coke Steel

Paint Plastic PM Printing |Chemicals|Refineries| Finishing | Ovens WRP |Processes
Metals
Aluminum ®ok [ S
Antimony Hokokok ok *ok .
Arsenic ok Heokokok ok ok
Cadmium *K kK Hokokok * skokok * ook sk ok *k
Oowvm_. *okkok * 3k %ok g ok Kok ok k EET 3 * skok ok ook ok EE TS
FONQ K 3k sk ook * 5k 3k %k kokook ok kkk kKK
Manganese Hkokok Hokokok * koK Hkk
Vanadium *okokk * ok . seokok ok - Kok
Zinc * ok ok * Kk ok * *okokok *% ok ok ok ok ok ok * ok kok
VOCs
1,1,1-Trichloroethane *kk * ok ok * Fokkok
1,2,4-Trimethylbenzene Aok fesk * sokokok ok s ok ok *ok ok ok
1,2-Dichloroethane okokok *ok Kookok ok Kok ok sk okok Kok koK
1,3-Butadiene Fokeok *ok K ok ok ok
Benzene sk ok * *% ok koK ok ok e
Carbon Tetrachloride

*okkoK koK * 5k EET S ok ok * *kook

Ethylbenzene

Methylene Chloride
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good are correlations with p values between 0.05 and 0.01. and excellent are correlations with p
values less than 0.01. Note that non-parametric Spearman correlations were used in this analysis.
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